Protective effect of hypothermia on hippocampal injury after 30 minutes of forebrain ischemia in rats is mediated by postischemic recovery of protein synthesis.
Regional protein synthesis of brain was measured by quantitative autoradiography in normo- and hypothermic rats submitted to 30 min of four-vessel occlusion. The tracer, [14C]leucine, was applied by controlled intravenous infusion to achieve constant plasma specific activity, and the admixture by proteolysis of unlabeled amino acids to the brain amino acid precursor pool was corrected by measuring the ratio of the labeled-to-unlabeled leucine distribution space in plasma and brain. In normothermic rats preischemic protein synthesis rate was 16.0 +/- 3.2, 9.2 +/- 3.4, 15.5 +/- 2.8, and 15.5 +/- 3.1 nmol of leucine/g/min (mean +/- SD) in the frontal cortex, striatum, hippocampal CA1 sector, and thalamus, respectively. After 30 min of ischemia at a constant brain temperature of 36 degrees C and a recirculation time of 1 h, protein synthesis was reduced in these regions to 6, 9, 8, and 36%, respectively. With ongoing recirculation, protein synthesis gradually returned to normal within 3 days in all areas except in the stratum pyramidale of the hippocampal CA1 sector where inhibition of neuronal protein synthesis was irreversible. Lowering of brain temperature to 30 degrees C during ischemia did not prevent the early global postischemic depression of protein synthesis, but promoted recovery to or above normal within 6 h in all areas including the stratum pyramidale of the CA1 sector. Improvement of protein synthesis in the CA1 sector was associated with improved neuronal survival, which increased from 1% in the normothermic to 69% in the hypothermic animals. These observations suggest that the protective effect of mild hypothermia on ischemic injury of the hippocampal CA1 sector is mediated by the reversal of the postischemic inhibition of protein synthesis.